A distinguishing feature of the period preceding the 2007/08 financial crisis was the sizeable increase in private sector debt observed across many countries. A key component of household liabilities is mortgage debt and with many countries experiencing persistent increases in house prices from the mid-1990s onwards, a marked increase in this aspect of household leverage was observed. While aggregate statistics across countries confirm reductions in personal debt levels in recent years, relatively few sources of micro data are available to examine the nature of the deleveraging process at the household level. In this paper, using a unique combination of regulatory and survey data, we examine deleveraging amongst a representative sample of mortgaged Irish households. In particular, we examine the characteristics of households presently reducing their debt levels and empirically assess whether the subsequent balance sheet adjustments have implications for key economic decisions. Our analysis suggests that, typically, it is those households who can deleverage, who do, and furthermore the decision to deleverage has negative implications for household consumption. 
Non-technical summary
In this paper we use two unique sources of data to examine the extent to which Irish mortgaged households are deleveraging. In particular, we focus on whether households are making overpayments to clear their debt more quickly or using savings to supplement their payments. We also examine if the decision to deleverage has implications for household consumption.
The Irish market is of specific interest in this regard owing to the rapid increase in household indebtedness prior to 2007 vis-à-vis other western economies. A significant element of this increase in indebtedness is attributable to the Irish property boom of 1995 to 2007, when the growth in both Irish house prices and activity levels was amongst the largest across the OECD.
Our results suggest that it is older, more affluent Irish households, which are deleveraging. In particular, the probability of deleveraging is highest among those households with higher levels of income, with older or retired / inactive heads of household, and among those households where the head is relatively well educated. Furthermore, in a result that reinforces the importance of affordability in any deleveraging decision, we find that households are likely to reduce their deleveraging if they expect a deterioration in future financial conditions. Finally, we find that the decision to deleverage has negative implications for consumption patterns.
Introduction
A distinguishing feature of the period preceding the 2007/08 financial crisis was the sizeable increase in private sector debt observed across many countries. From the early 1990s the combination of greater credit provision amongst international financial systems and favourable macroeconomic conditions resulted in many household sectors becoming increasingly indebted. While non-mortgage finance grew strongly over this period, due, in the main, to the greater availability and use of credit cards, mortgage debt, in particular, witnessed a sizeable increase. The sustained rise in both house prices and activity levels experienced across much of the OECD resulted in an escalation in household leverage. Given the subsequent downturn in economic activity due to the financial crisis of 2007/08 and the associated correction in house prices experienced in some of these markets, aggregate statistics suggest that many households are currently engaged in deleveraging, i.e. reducing their personal debt levels. Such a course of action can, potentially, have serious implications for key economic variables; when households seek to pay down their debts, a reduction in consumption and/or an increase in savings levels is very often observed. At a time when economic growth rates across countries are still struggling to recover from the financial crisis, this could act as a further drag on economic activity.
While aggregate information across countries is indicative of a general reduction in debt levels, there is, however, a relative paucity of information at the micro-household level. Given the likely heterogeneous nature of households' balance sheets and both their capability and inclination to deleverage, obtaining an understanding of this issue at a micro level is highly advantageous. Certain key questions can be addressed with micro data such as what causes household debt levels to change and what the nature of the relationship between debt levels and consumption is? Typically, in understanding the implications of adverse financial shocks, it is assumed that changes in household debt very often occur endogenously due to wealth effects, i.e. if housing wealth declines, households may spend less and save more thereby resulting in a decline in borrowing to fund such spending. Therefore, debt levels change due to wealth effects.
However, there are a number of reasons why households may target or pay attention to the level of debt itself, independent of the wealth effect. Households may, for example, have a certain level of leverage which they aim to maintain. In property markets, such as the US and Irish case, where the persistent fall in house prices between 2007 and 2012 will have caused increased leverage levels, households may reduce their spending and increase their debt repayments in order to re-establish their desired debt levels. Secondly, financial institutions are typically more reluctant to lend to highly indebted households, thereby, potentially restricting a source of their consumption finance. House price falls are often associated with lower debt and, as Mian and Sufi (2011) illustrate, reduce the ability of households to engage in home-equity-based borrowing. Therefore, debt levels themselves may have a direct impact on consumption behaviour.
Understanding the specific role played by debt in this manner is very important as it has pressing implications for the way in which economists typically assess consumption behaviour. As Dynan (2012a) has noted, the empirical aggregate consumption function most often used by policy makers does not, generally, include debt or leverage as an explanatory variable. Balance sheet issues are mainly incorporated through an expression for aggregate net worth. However, if deleveraging itself has implications for consumption, then omitting debt levels from standard consumption frameworks, especially at the current juncture, could be quite misleading. Recent micro-based studies in the United States (Dynan (2012b) and Mian et al (2013) ) suggest that high debt levels have implications for consumption. Dynan (2012b) , in particular, having controlled for wealth levels, concludes that elevated leverage levels appear to be associated with weak consumption growth.
In this paper, using a unique combination of regulatory and survey data, we assess the deleveraging decision amongst a representative sample of mortgaged Irish households. In particular, we examine the impact of various socio-economic and demographic variables on the deleveraging decision before assessing the effect of deleveraging on household consumption. To this aim, we use data from two unique micro-data sources. The first is mortgage loan-level data that is gathered on a regular basis for the three main Irish financial institutions. 1 This dataset includes administrative information on mortgage loans such as outstanding balances, repayment behaviour and collateral values. This dataset is supplemented by information from a representative household survey conducted in 2012/2013 on the mortgage books of the same institutions. Along with details such as the current consumption, income, expectations and labour market status of these households, respondents were also asked questions that capture deleveraging behaviour.
These combined datasets offer a number of advantages over existing studies. In particular, unlike the work of Dynan (2012b), we are in a position to directly observe deleveraging at the household level, rather than relying on household leverage ratios to proxy for such behaviour. Given the specific information we have on house prices, we are also able to control for housing wealth effects. Dynan (2012b) illustrates the importance of such a control and highlights the omission of such wealth effects from previous studies.
In terms of household deleveraging, the Irish market is of specific interest owing to the rapid increase Our results suggest that it is older, more affluent Irish households, which are deleveraging. In particular, the probability of deleveraging is highest among those households with higher levels of income, with 1 These institutions account for around 70 percent of the outstanding stock of mortgages in Ireland.
older or retired / inactive heads of household, and among those households where the head is relatively well educated. Furthermore, in a result that reinforces the importance of affordability in any deleveraging decision, we find that households are likely to reduce their deleveraging if they expect a deterioration in future financial conditions. Finally, we find that the decision to deleverage has negative implications for consumption patterns.
Our results have an added policy relevance given the present distressed nature of the Irish mortgage market. Most of the increase in Irish household indebtedness was due to developments in the residential property market. Irish house price growth was, between 1995 and 2007, the largest across the OECD, while activity levels were also considerably elevated with 340,000 new mortgages alone being approved between 2004 and 2006. 2 However, since 2007, the near 50 per cent fall in Irish house prices coupled with a sharp increase in unemployment has given rise to a considerable negative equity and mortgage arrears problem. 3 Owing to the scale of difficulties, a number of Government initiatives have sought to address the issue. 4 Clearly, a greater understanding of households' capacity to redress their indebtedness positions is informative in tailoring effective and efficient policy responses to these difficulties.
The rest of this paper is structured as follows; in the next section we provide an overview of aggregate developments in Irish household indebtedness and deleveraging in recent years. In Section 3 we describe the datasets used and present a descriptive overview of the sample of interest. Section 4 examines the role of household socio-economic and demographic characteristics in the deleveraging decision. In Section 5
we explore the impact of deleveraging on household consumption while a final section discusses the policy implications from the results and offers some concluding comments. to 2012. From the mid-1990s onwards, the sizeable increases in income combined with an accommodative monetary policy lead to sustained rises in affordability amongst a young prospective home-owning population. Inevitably, as can be seen from Figure 2 , house prices began to rise sharply. 2 The national stock of mortgages at the time was close to 800,000 units. 3 As of end-September 2013, there were 99,189 (12.9 per cent of the total stock) private residential mortgage accounts for principal dwelling houses (PDH) in arrears of over 90 days, while internal Central Bank estimates suggest that up to 400,000 mortgages (52 per cent of the total) were in negative equity at the same time. 4 See Kelly et al (2012) for more on this.
Indebtedness amongst Irish households
An additional cause of increased housing market activity was the greater provision of mortgage credit in the Irish economy. Since the mid-1980s, the domestic credit market underwent a sustained period of financial liberalisation involving the removal of both credit and interest-rate controls. 5 While all of these changes culminated in significant credit expansion by Irish financial institutions, the most profound development in the provision of credit was the increased ability of Irish banks, from the early-2000s, to attract deposits from non-residents. Figure 3 Consequently, this increase in supply resulted in elevated levels of debt (from equilibrium point A to C).
The flatter supply curve also ensured that a given rise in demand lead to a larger surge in debt (moving from C to D, rather than A to B). Previously, such a change in demand would have caused a significant increase in mortgage interest rates which, in turn, could have acted as a brake on affordability and, hence, household demand.
The resulting overall trend in Irish households' liabilities can be observed from Figure 5 . Debt levels continued to rise, albeit at a slower pace, after the peak had been reached in the property market in 2007, however, from the end of 2008, liabilities started to decline. Cussen and Phelan (2010) highlight the corresponding increase in household leverage which they measure using (i) a ratio of total liabilities to disposable income and (ii) a ratio of total liabilities to total assets (financial and nonfinancial). These measures are replicated in Figure 6 and clearly illustrate the increasing financial pressure experienced by Irish households. The increase in the ratio of liabilities to income is arguably a more accurate measure as the alternative (liabilities to assets) can be ameliorated by the increasing house and equity prices experienced prior to 2007.
In principle, the decision to deleverage is achieved by paying off debts and/or writing down existing loans. In Figure 7 the quarter-on-quarter change in Irish household liabilities is presented. In the aftermath of the financial crisis, the rate of increase in liabilities slowed significantly, while the increase in deleveraging is apparent from early 2009. As can be seen, in an aggregate sense, this has occurred through a combination of paying off debts (transactions) and writing-down of loans (revaluations). 5 See McCarthy and McQuinn (2013a) for a detailed discussion of this.
Overview of data
While observing the aggregate trends in deleveraging is informative, from a policy perspective, micro household level information is clearly optimal. To that end, two sources of data are used in this paper.
The first is a mortgage loan-level dataset collected by the Central Bank of Ireland as part of a prudential capital assessment review exercise of the Irish banking sector. Covering three Irish residential mortgage banks, which account for approximately 70 per cent of the loans issued in the Irish market, the dataset includes a snapshot of the entire residential mortgage book at June 2012. The loan level dataset incorporates a broad array of information for each loan, including borrower and mortgage details from the point of loan origination, current information on the performance of the loan and information on the value of the property on which the mortgage is secured. Table 10 in the Appendix provides an overview of the contents of the dataset.
Complementing this information is a survey of the same residential loan book primarily designed to capture the current economic circumstances of Irish mortgagees. 6 The survey, which was administered to over 2,000 households, all of whom are included in the loan-level dataset, was conducted over the period May 2012 to February 2013 and includes 97 questions asked of participants. 7 While the survey mainly asks questions concerning relevant economic considerations such as consumption, income and employment status, participants are also asked about deleveraging activities.
To capture household deleveraging, respondents were first asked if they were concerned about their current level of debt; over 55 per cent of respondents reported that they were either very concerned or fairly concerned about their debt levels. 8 These respondents were then presented with the following question:
What actions, if any, are you taking to deal with your concerns about your current level of debt?
Respondents could answer from a list of options (eg taking no action, cutting back expenditure, etc.), or they could provide an answer in a free text field. We create a dummy variable to capture deleveraging, which equals one if a respondent reported, firstly, that they were worried about their debt and, secondly, that they were making overpayments to clear their debt more quickly or they were using savings to supplement their payments. We compare these individuals to those who reported that they were worried about their debt but who were not engaged in these deleveraging activities as a means of dealing with their debt concerns. 9 Of the sample who were concerned with their debt, about 12 per cent were involved in deleveraging activities. 6 This survey was commissioned by the Central Bank of Ireland and was carried out by Ipsos MRBI on behalf of the bank. Further details on the survey are provided in the Appendix. 7 Of these 2,000 households, 88 per cent gave permission for their survey responses to be linked to their loan-level data. 8 Of course households who are not concerned with their debt levels may also decide to deleverage. 9 Our definition of deleveraging can be regarded as "explicit" deleveraging where households pay down debts in excess of required repayments. Deleveraging also occurs "implicitly" through the servicing of debt repayments in the absence of any additional debt being incurred. Table 1 provides an overview of the characteristics of the sample used in this study, according to deleveraging status. 10 In both the deleveraging and non-deleveraging groups, the largest portion of respondents is in the 35 to 44 year age group. The majority of respondents are married, employed and are relatively well educated, with about 40 per cent of respondents having a third level degree or higher. In terms of household composition, the average household in the sample comprises three persons (usually two adults and one child).
Comparing the deleveraging and non-deleveraging groups, the differences in demographic and labour market status do not appear stark. There are slightly older cohorts, more employed or inactive people, more highly educated people and slightly more widowed, divorced or separated people among the deleveraging group, but these differences are minor. 11 The differences between the groups are more pronounced, however, when considering the financial information.
Average income appears higher among the deleveraging sample; median income in this case is e65,000
relative to e55,000 in the case of the non-deleveraging group. Average consumption is also higher for those who deleverage, their current house value is greater and, notably, a higher proportion of the deleveraging group report saving on a regular basis. Specifically, approximately 45 per cent of the deleveraging group saves regularly compared to 32 per cent of the non-deleveraging group. These results suggest that income and wealth may play a role in the deleveraging story. In the next section, we assess the importance of such factors in a multivariate setting.
Empirical approach -who deleverages?
To explore the deleveraging decision empirically, we specify the following cross-sectional, probit model, where the probability of deleveraging is a function of income and a series of household-specific controls:
Where y i is the dependent variable "Deleverage", x comprises controls for the ith household's characteristics and financial information, β is a set of parameters to be estimated and ǫ i is the error term. Table 2 provides a full overview of the independent variables used in the model. To control for household characteristics, we include variables denoting the gender, age, marital status, educational attainment and employment status of the main mortgage contributor. We also control for the number of people in the household, the household's mortgage leverage (captured by the current loan-to-value ratio) and the mrti or mortgage repayment-to-income ratio of the household. This latter variable, which was originally presented 10 The sample at this stage is restricted to those individuals who reported that they were worried about their debt. 11 The inactive group includes people who are retired, on home duties or students.
in McCarthy and McQuinn (2011) , is used as a household liquidity indicator and is particularly pertinent at a time when many Irish households are experiencing mortgage repayment difficulties. Table 3 presents the results of the initial estimation. A clear picture emerges as to the profile of Irish households that are deleveraging; those with higher levels of income, with a head of household who is retired or inactive and those households with a relatively well educated head, are the most likely to deleverage.
Baseline Results
In Table 4 we repeat the previous regression, this time replacing the income variable with dummy variables capturing income quartiles. The omitted category "Income Quartile 1" captures the 25 per cent of the sample with the lowest income levels. The results suggest that it is those households with the highest income level that are most likely to deleverage with the coefficient on "Income Quartile 4" suggesting that those households at the upper end of the income distribution have an 8.5 per cent higher probability of deleveraging relative to those households at the lower end of the distribution.
As a further check on the results, we include one additional control in the regression to proxy for household wealth -a dummy variable for households who report that they have regular monthly savings.
The results are shown in Table 5 . In terms of household characteristics, the coefficients are much the same as in the earlier regressions; higher income households and those with highly educated or retired / inactive heads have a higher probability of deleveraging. The savings dummy is significant at a 10 per cent level and suggests that those households with regular monthly savings have a 4 per cent higher probability of deleveraging relative to those households with no regular savings. Thus far, therefore, the results suggest that it is those households with the means to deleverage who do. In the next section, we examine whether the recent distress in the mortgage market has implications for deleveraging.
Mortgage market distress
The Irish housing market has faced significant challenges in recent years, with Irish house prices falling by over 50 per cent from their peak in 2007. Given that a sizeable portion of the stock of outstanding mortgages was taken out at a time when house prices were at or close to their peak, the proportion of mortgaged properties in negative equity is likely to be substantial. Central Bank of Ireland estimates, based on earlier work by Duffy (2010) , suggest that between 40 to 50 per cent of the total stock of Irish mortgages was, at end-2012, in negative equity. Given the significance of the problem, it is interesting to assess its importance for household deleveraging.
There are a number of reasons why one might expect households in negative equity to engage in deleveraging. Firstly, since high leverage ratios can have a negative impact on access to credit, households may be encouraged to deleverage to repair their equity position and to restore their credit access. Or households may not be comfortable being in negative equity, preferring instead to keep their leverage close to some target lower level. On the other hand, however, negative equity may negatively impact deleveraging; households may feel uncertain about future policies in respect to debt reduction and easing of negative equity, thereby preferring to 'wait-and-see' if some form of debt relief might be available. 12 Of course, there is also the possibility that households may not be aware of their equity position, perhaps not knowing exactly what their mortgage debt or current house price is, so that negative equity may have no impact at all on the deleveraging decision. In this context, McCarthy and McQuinn (forthcoming) provide evidence that mortgage holders have difficulty in recalling details of their mortgage debt.
In Table 6 we include a dummy variable capturing households in negative equity in the deleveraging regression. The coefficient on the negative equity variable is negative but it is not significant, suggesting that negative equity does not have an impact on the deleveraging behaviour among our sample of mortgaged Irish households. The importance of the remaining variables in the model is not altered (from a statistical significance perspective) relative to the earlier findings.
One further issue worth exploring at this stage, is whether credit constraints impact the deleveraging decision. Given the well documented problems in the Irish banking sector, banks are arguably more reluctant to lend to highly leveraged borrowers. As mentioned above, borrowers who are credit constrained might prefer to reduce their leverage to restore credit access. We explicitly test this hypothesis by using information on recent credit applications in our survey data. Specifically, respondents are asked: (1) if they applied for credit in the past three years; (2) about the outcome of any such applications; and (3) if they considered applying for credit but, fearing rejection, decided not to apply. This latter question could capture cases where past credit applications have been rejected.
We create a dummy variable, credit constrained, that captures individuals who either had a credit application rejected in the past three years or who did not apply for credit because they feared rejection, and include this as an additional control in the model. 13 The results, shown in Table 7 , reveal an insignificant coefficient on the credit constraints variable, suggesting that credit constraints are not a significant reason for deleveraging in the Irish market.
Future income uncertainty
A key finding to emerge, therefore, is that it is those households with the means to deleverage that do. In this context, and given the significant changes experienced in key economic variables such as incomes and unemployment rates in Ireland in recent years, it is interesting to consider the effect of increased financial uncertainty on the deleveraging decision. To address this question, we follow Manski (2004), Christelis et 12 Certain recent legal reforms in Ireland, such as the introduction of new personal insolvency legislation, have lead some commentators to suggest that significant debt relief for distressed mortgagees may be inevitable -see FitchRatings "Debt forgiveness a potential concern for Irish RMBS" for example. 13 Almost 14 per cent of the sample falls into this group.
al (2011) and McCarthy and McQuinn (2013b) who use households' subjective expectations as a means
of characterising their attitudes to the distribution of future shocks. In particular, we use a specific question to gauge households' subjective expectations for future financial developments.
Households are asked whether they expect to be better off, worse off or the same in terms of their financial circumstances over the next year. We generate a dummy variable that captures those individuals who expect to be worse off in a year, relative to those who expect their position to improve or stay the same, and include this as an additional control in the regression. The results, reported in Table 8 , suggest that an expected deterioration in future financial circumstances leads to a reduction in deleveraging. In particular, individuals who expect to be worse off in the future have a 4 per cent lower probability of deleveraging, relative to people who either expect no change in their circumstances or to be better off in the future. This result is compatible with our earlier finding that affordability is a key factor in the deleveraging decision.
Summary
In summary, the analysis, thus far, has focussed on identifying the factors associated with the deleveraging decision. The results suggest that it is those households with the means to deleverage that do; households with retired / inactive heads, higher income and regular savings tend to deleverage more often than other types of households. Interestingly, recent distress in the mortgage market such as negative equity and credit constraints do not seem important. On the other hand, future expectations about a household's financial circumstances have a role to play in the deleveraging decision; those households that expect to be worse off in the future are less likely to deleverage relative to those households who expect either to be better off or to experience no change in their financial position. This provides further support for the finding that affordability plays a key role in deleveraging in an Irish context. As a next step in the analysis, we examine the implications of the deleveraging decision for household consumption.
Deleveraging and household consumption
As noted by Cooper and Dynan (2013) , the theoretical case for a specific role for household debt in determining consumption is not readily apparent. In many standard models of consumption, debt does not exert an independent influence on consumption. In such cases, where households, say, experience a negative house price shock, debt levels contract, exclusively, in an endogenous fashion; in response to the ensuing negative wealth effect, households reduce their consumption and borrow less accordingly. Therefore, debt levels decline.
However, there are a number of reasons to believe that households may respond to or target the level of debt itself, independent of the wealth effect and this, in turn, could affect consumption. Households, may, for example, have a target level of debt relative to either household income or assets. In the latter case, with a significant fall in house prices, they may wish to redress the ratio by reducing debt levels. Similarly, debt levels play an important role in accessing credit. Financial institutions are, typically, reticent to lend to significantly indebted households. In terms of the life cycle hypothesis, this may be particularly relevant where households perceive their current income to be below the permanent level and thus, may wish to borrow to smooth consumption levels. Heightened levels of debt would clearly impede access to finance. To assess the impact of deleveraging on consumption, we use a survey question that asks respondents how their consumption changed relative to a year earlier (increased / decreased / no change) and by how much it changed. A continuous variable is created capturing such information and this is used as the dependent variable. 14 As controls, we employ the same binary independent variables as before. In addition, to control for changes in housing wealth, we include a continuous variable capturing the change in housing equity for each household between June-2011 and June-2012. 15 In terms of income, our survey does not capture numerical changes. Rather respondents are asked only about how their income has changed in a qualitative sense (increased / decreased / no change) over the previous year. We generate a dummy variable capturing cases where households registered a fall in their income over the past year, and include this as an additional control in the regression. The results are shown in Table 9 . 16 Turning first to household characteristics, the education level of the head of the household has an important impact on consumption changes. More highly educated heads tended to register an increase in consumption levels over the year; heads with a medium education level saw their consumption rise by e91 relative to households where the head has a low level of education, while those with a high level of education increased their consumption by e87. Income developments also have an important impact on consumption developments among the sample. Relative to households that registered an increase or no change in their income over the year, households that saw a reduction in income tended to record lower consumption levels. Finally, larger households (as captured by "HH size") tended to increase their consumption levels over the year.
In incorporating deleveraging into the consumption regression, we use the dummy variable outlined in section 2. Therefore, in using the observed decision to reduce debt, rather than levels of leverage, our estimate of deleveraging is more precise than that used in other micro-level studies. The coefficient on our deleveraging variable suggests that households engaged in deleveraging reduced their consumption by an average of about e68 in the year. Thus, controlling for housing wealth, once households decide to deleverage, consumption is adversely affected.
Conclusions
In assessing aggregate trends in total household debt and consumption levels, many commentators have speculated as to the implications of debt reduction amongst households on economic activity. Given a unique combination of survey and regulatory data, in this paper we directly observe deleveraging amongst a representative sample of mortgaged Irish households. Consequently, we are in a position to both observe the characteristics of those households which are deleveraging and to examine the implications for household consumption. Our key finding that household consumption is affected by changing debt levels is quite significant at a time when a debate exists as to whether debt levels should be even considered in standard consumption frameworks. Our results benefit from a relatively precise definition of deleveraging, while controlling for household-specific wealth effects.
Given that our results suggest that it is a relatively affluent cohort of the mortgaged population who are more likely to engage in deleveraging, a number of policy implications arise. Firstly, it suggests that certain less well-off sections of the mortgaged population are likely to remain significantly indebted while they are unable to address their leveraged position. This conclusion may be of interest in the context of possible debt resolution strategies for the sizeable negative equity problem confronting the Irish mortgage market.
The results also suggest that as household income levels begin to recover, the knock on implications for consumer demand may not be as significant as would be expected. More generally, the importance of debt levels themselves for consumption behaviour, as indicated by the results presented here, illustrate an important linkage between financial sector developments and the real economy.
A Creation of Variables from Loan-Level Dataset
The analysis in this paper relies, in part, on variables that are generated from the loan-level data (described previously).
Here we detail precisely how these variables are calculated.
A.1 Current house price
The loan-level dataset includes the value of the house for which the original mortgage was taken out as well as the valuation date. The current house price (Pt) is calculated as follows:
where P0 is the latest valuation of the property, and
is the change in the average value of 'similar' properties between t=0 and t=t.
For loans originating from 2005 onwards, we use the CSO property price index to calculate the change in house prices over time. We match 'similar' properties on the basis of region (Dublin and non-Dublin) and type (house, apartment, other). For loans originating prior to 2005 we use the ptsb/ESRI house price index, which has a similar geographic breakdown as the CSO price index, but not a similar breakdown by property type. We therefore apply the ptsb/ESRI price index changes to all house-types.
A.2 Equity or Current Loan-to-Value Ratio
To capture housing equity for each property in the sample we need two pieces of information: the current value of the property (described above) and the loan outstanding on the property. In terms of the latter, we add up the current balance outstanding on all loans secured on the same property to derive a total property debt figure. The LTV ratio is then calculated as follows:
Those households with an LTV ratio of greater than 100 are deemed to be in negative equity, while those with an LTV ratio of less than or equal to 100 are deemed to have positive equity in their property.
B The survey of mortgage holders
The survey used in the present study was conducted by Ipsos MRBI on behalf of the Central Bank of Ireland. The primary purpose of the survey was to collect up-to-date information on a mortgage holder's financial position, which could be appended to the mortgage loan level information held by the Central Bank for the three main Irish financial institutions (AIB, BOI and ILP). The survey was designed to be representative of the loan books of the three main institutions along five dimensions: lender type, borrower type, interest rate type, arrears and county of residence.
A two-stage sampling approach was used for the selection of cases for interview. In the first stage, representative clusters were formed from the loan-level data. In the second stage, clusters were randomly selected for interview. The total sample size achieved was 2,086 households, while the linked sample (those cases that permitted for their survey information to be linked back to their loan-level data at the Central Bank of Ireland) accounted for 88 per cent of this. The survey included questions in the following categories:
4. The mortgage arrears resolutions process (MARP), including questions on participation in the MARP process and the degree and nature of contact with the mortgage lender.
C Change in Household Consumption
As discussed in Section 5, to assess the impact of deleveraging on consumption, we use a question in our survey that asks respondents how their consumption changed relative to a year earlier (increased / decreased / no change) and by how much it changed. The precise questions used are as follows:
Would you say this (household expenditure on goods and services, excluding debt repayments) has increased, decreased or remained the same compared to this time last year?

By how much would you say this has increased/decreased?
Individuals could pick from a selection of banded responses for the second question, so we use the mid-point of each range to capture the consumption amount. Where an individual reports "no change" in the first question, we set the consumption change to zero. Where they report that their consumption increased, we use the reported amount from question 2, and where they say that it decreased, we multiply the reported amount by -1. Figure A1 shows the distribution of responses among the sample.
D Change in Housing Equity
To assess the impact of deleveraging on household consumption, we need to control for the change in a household's net worth position. We use the change in housing equity to proxy for this variable. Housing equity is defined as the difference between the household's property value at a point in time and the loan outstanding at that point in time.
To calculate the annual change in housing equity in June 2012, we need a measure of housing equity in both June 2012 and June 2011. The figure for June 2012 is easily calculated in our dataset. However, for June 2011 we only have information on the value of the property at that point while we do not know the balance outstanding on the mortgage secured on that property. The dataset does, however, include the balance outstanding in December 2010 as well as the balance outstanding in December 2011, so we proxy for the balance outstanding in June 2011 using the mid-point of these two values. We are then in a position to calculate the amount of housing equity available to each household in June 2011. Taking this from the amount of equity in June 2012, we generate an estimate of the change in housing equity for each household in our sample. Note: Where group totals do not equal 100%, the residual is accounted for by "don't know" or "refused" responses. Dummy variable indicating that the survey respondent is aged between 55 and 64 years.
age : 65+
Dummy variable indicating that the survey respondent is aged 65 years or more.
edu − low
Omitted category -captures survey respondents with a low level of education (lower second level or less).
edu − med
Dummy variable indicating that the survey respondent has a medium level of education (upper second level and non-degree).
edu − high
Dummy variable indicating that the survey respondent has a high level of education (third level degree or above).
unemployed
Omitted category -captures respondents who are unemployed.
employed Dummy variable indicating that the survey respondent is employed.
retired/inactive
Dummy variable indicating that the survey respondent is retired or inactive (student, stay at home parent, etc.).
Logged gross annual income for household i.
Income Quartile 1
Omitted category -captures respondents in the bottom 25 per cent of the income distribution.
Income Quartile 2
Dummy variable capturing respondents in the 2nd income quartile.
Income Quartile 3
Dummy variable capturing respondents in the 3rd income quartile.
Income Quartile 4
Dummy variable capturing respondents in the 4th income quartile. distribution.
mrti
Log of the mortgage-repayment-to-income ratio for household i.
savings Dummy variable capturing households that save on a regular basis.
Current LT V
Loan-to-value ratio for household i (at June 2012).
f ixed rate mortgage Dummy variable indicating that the mortgage is a fixed rate mortgage. 
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Note: *** Significant at 1 per cent level; ** Significant at 5 per cent level; * Significant at 10 per cent level. Omitted categories for dummy variables are: age 18-34; low education and unemployed. 
0.0450
Note: *** Significant at 1 per cent level; ** Significant at 5 per cent level; * Significant at 10 per cent level. Omitted categories for dummy variables are: age 18-34; low education; and unemployed. 
0.0476
0.0383
Note: *** Significant at 1 per cent level; ** Significant at 5 per cent level; * Significant at 10 per cent level. 
